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(54) EXHAUST EMISSION CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust emission control 
device for effectively removing NOX in exhaust gas discharged from an 
internal combustion engine. 

SOLUTION: This exhaust emission control device comprises a discharge 
7; a catalyst 3; a pulse high voltage generating device 5 to feed a pulse- 
form high voltage between the electrodes of the discharge device 7, 
exhaust gas thermometers 81 and 82 situated in a spot situated 
downstream and a spot situated upper stream from an exhaust pipe case 
2'; an internal combustion engine control device 91 to control the 
operation state of an internal combustion engine 1, a sensor 9 to 
measure information necessary for control to the internal combustion 
engine control device 91, a second internal combustion engine control 
device 92 to determine whether discharge of the discharge device 7 is 
started and control the pulse high voltage generating device 5, and a 
reduction agent adding device 10 to add a reduction agent, necessary to 
purification of exhaust gas, to a spot situated upper stream from the 
discharge generating region of an exhaust pipe 2, which are situated, in 
the order, from a spot situated upper stream of exhaust gas in the 
exhaust pipe case 2' situated in the exhaust pipe 2 of the internal 
combustion engine 1, such as a diesel engine. 
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lz%<9. D^m&tthb^ttmtifiteZhZb , <T 
ffi*aigT't2{3kAk'NO x <fb^£tV$:V><r 

*3tmz*s^xi$< M^vStt 

j&fiSrV^iBH^fifflc^BtfjfawcJi, NO#N0 2 fc$ 

ti&ztx\ fm&ximmwzmmzti ammz 
(2. ^^xc7)7K^*>wi*igi5t#<^y>. ztiizmm 



tfxfr'ffiiao # ^ & tt«iStt#£ t"C v £ k jftfflg 

m%&*frif&J:omWi-$>z\bi>-5IffiX'h&. z\ 
[ 0 0 2 2 ] H9{2. *f6WK«S4rtjB«B8<OStaxrx 

»swf x#-fiaai<o» 2 cr,%tmm.cowm^<omcr>m 

mZtjkLtz i> <?)X'fo h . Krt«S»H^»«^«MbRB 
(2. rt«^Wl^»*2fcifttt^fe«i«3. M^3 
<0±StHfcBMt feitfcawitt*^* P3Si«c7)-^c7)« 
2 , 4 3. — 2, 43 WttZ/Vl-XViCDm 

mj£*mi&-?&'vux»ng8£Mm. 5 . fttmm 1 <o 
^w©jfP^S9 iizfflwx-!m%mwzstmt 

S . -^com® 4 2, 43k84«3J;D fc±8K«<^^ 
laj^k, IliMSrjijaU^f^^^iajgkSrthaW-l. 

iaasH-8 1. 8 2fc3&»^»jas*LTv^s. — 

«®4 2 , 4 3^tcSc« (77X7) ^t^-r^J; 0 
izmWfoA 1 (^U«2\ TtUSi-) £msz\bi>X*Z 

±IE^B-C{2. M^3<7)±S[fi!l^(t4>^ 

^ji»tt*^rr4n«tR^-»<oita4 2 , 4 3<oftb 
0^. mi oic^nTv^ctot;. «Has3<^±«[«fc: 

fiHT'. #f jR«2<^.fflfc:«[««^«ffi4 5 k SRttT t 

mnrnzMTtm (ho *aairr6ji70pjasjiaiK*s 

N0 2 KK-ft$#ifc:<v^«>fc:v fSrt^JHcaaofcL 
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[ o o 2 3 ] mz. timmmmmmtfxmvmmiz 

1 &Wmtf*<r>mttZ^wx . EfiB£#!!BLTf»llfc:K 
<#r&. HI Hi. JIWKIJaK^ttifi^^OT^ffl 
«fc JB*Wf;*<t><Z>83t«>*i: L/SETC* 
S. rt«MISWS!l«3ytjL-^-9 1{i. *n-9t 

gtt8i, 8 2*^coft-f-^A^)$iX'i». mmmgiw: 
Msr^aw) fcMtsrcs*. set:, iajgftsi, 8 2 

^F^iKSr^)*. -etT. 01 K'SU^7 7t 
fcwcmsctcA-?*:*^ ««^*tttJ»PJJ£#a9 
3#. ««^*S*i^V^««R-Cft&4:¥©gU-C»« 

L. t!4 2, 4 3Sr^tT^^'Xtcs«JE^°;WXSr 

***trawts6±s**. .1.1x12. ©ms*. ioss 
[oo24]ii2ii *&wkmmm mmumn 

MMcONO x 0MfRffl} (®mssm*) ZmLtzVy? 
X'hh. 01 2(2. 84MrtONO x £— JKJlTGLfcfcS 

x 8BK*tf>£Hfc) Sr. ^mmmtzfiLXmLfz^X'h 

JR"C# i 5r<$r4£i:jWb&»4. 01 2*>£>. *WP!T 
(2. fcfe&fc LT<D#-fb$»i£ AUt&WT'S S £ fc *«Di 
t*frX'$>&. ZOZklZ. NO x ®^ji7EM^T'(i. 

mmmfrmm § n o itfmmm±xmt^ tt n o 

2 , N0 3 fcfcoTdBKSfi***, ft!2;fr. -&W2SO 
2 #S0 3 i:3roTN0 3 coft^OfcCR^^il^tWi: 
#;L£>;fi&. 4fc. JWTCtt. S0 2 «(S0 2 - 
S0 3 ) J:9fcNO«>iHt (NO^N0 2 ) (Vftimfr 

Lrich = f (rpm, Gegr, 

[ 0 0 2 7 ] 0 1 512. mufxm&b imizffiMw®. 
mzti%\^vmt<?)m&t:mhLK:777X'$>&. v- 

SMTCftCtcfcO* %ffitfx{Sii&mX'li'J?%\<\ ttz. 
%mtfxmffl&X'teM®ftlzX^fz4*Wi®MZti& 



*rtw z\<m. no 2 tffmizsm Lfc*&tctt . s 

so 2 £jti&LTNo 2 ^j&qsBKfcaaEstL. 

1 0 0 2 5 ] 0 1 3ii. *muz& h ft%mmco%mtf 
z» iYMW-nm 3 emtmm<?)imm**i'mx'$>&. 

w.<o®Mmz*~?i>v>x'$>&. unmwm<7)®%Jiz& 

UMWte. AMWIl. fi^2t;|g{t^^«4«E3. 
M«3£&trJB"CStt6*u ftttl 3 

£i£B 5 . RUHR 1 OjffieiJc® Za>hu —)Vth ft 

1 . n«»imiHffisiX9 1 (dHfre* 

mmt Lxm^&fmA*)ne>tfxwj&znmt&i&&. 
ms, mmgimMzm§.z&&KMz ! m%mj€mz 
ftmwm 1 coffiftizmrt&mrcMmmm. 1 o ttpt> 

m&Z tlX . , jItc^Jd^S 1 0 oftb 0 1 

C0026] mz. m.mco\simimz^xpfflnzmw 
-th. 014^. 4 **7wm<r>m%.7v-i-*-htt 

TNO x «iK3l7a»«*t>t>V^«^, NO, tmMjt 

im&im*iziz£ti?>$imizj: -,xmm2tnmtf& 

m/mufxn^mitfr wm&w$mm ■ 
$ijfflj^S9 4{2. mitz. lfrbn 

y0lKi!c (rpm) kEGRl(Gegr) *^PRAffi 

m(ga) s:»aju. mmmmm (fuel) k&t> 

frtflfett. ;<7)15:Lr ichhtS. 
Fu e 1 ) - ( 1 ) 

vw&m®mztiM^tfmz+ (y-yx) x\ wmzti 

tfxi8J&*mWkLX7 ; 77ZW<Z\kt l z£*). 015 
<XtiaKfh8TW«IS*L6iP»^iaK (Tg 
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[oo28]ii6ii mfMfx$$&t mm^exftmn 
swr^aai (ga> towcii. xyy-ymfttEG 

R«*> L>n\&th Z. t ifiX'% , 4 ft , &9Uf**<K4 * 
WmBt ( S ) ttRMf S*ifc«»HI (fuel)KS 

GA= f (rpm, Gegr) - (2) 
S = f ( f ue 1 ) - (3) 

(8«s*t**«^<«:>5. 4ft, sfflnsfciiarrs-f* 

»>atiJw5:<*&.- 4ft, HI 6fciitf\fc-3te, 

[0 0 2 9] 01 7*4. ««W^jS6lS[akfcl5&^ 
stot (t) =stot (t-i) 

zzx\ t&, n#ia*«*>-r. sawtstot (t) 

flMHMIlKU&AS fc ( 5 ) stfcJ; 9Jn«*$*rOi 
<. 

• Xy-'yyH ( s 7 ) : J9i|fc:&ti>fcRKA (c/xfeJUbffi 
*W«lt*«ae<*^fc«««' loot Lft*§^(=, M*. 

o t ( t ) ^f3i.TV^^j&^fJ®-r^>. Stot 
(t) *<RBtlA&jBiT^S*&fctt, HWK^-fjj-^S 

»Lfc#»fcv^ ik-^^iaiwaa*'^*. stot 

fca J: 99f*3*u Stot (t)**!!* 

[0030] BBMfta^-ffcKJB-C** i: W££*lfti§^ 

• 9 4 tubs 3 aqswsfrfcs fix v > & t mmz 
tut. znm^ittt'vvx^wEmMw.siztKt 
hixh. Jwx&wE.mmw5X'&. fm3izmmz 

V\ MVU^iSBJE#g4i3|g 5 T'?6£ Lft^/kXSttffii 
WM4 POUSSE 3 t=*»ftA>#i*. flfcfr* tt«#fctf)!|H[S£ 



-N*^»7tt'^f7r (Xf771-Xf77 

7 ) •c^aajuaiT^ao'e**. 

■ Xy-yy'l (Si ) ixy^imaft (rpm) , E 
GRi(Gegr), ttSti&Bft (fuel), 
XiSJK (T g a s ) «MUirxSUI (GA) , i 

5wx*<7>4 j-wmm ( s ) comtb. 

■ X=f«/1"2 (S2) : Xf-'/riTftgllLftx-^ 
£(C ( 1 ) SKLr i ch^fft, fflf&fAWV -/f- 

■ (S3) : ^f77"2t y.-yfcflJ&Sfl 
T*SH\ ffl«ff8"CajEL/S«ttKSS{cEIl 5^4>«HK 
C£;R£>.5„ Xf v ~7 2XU-y^-t P\%.Ztltiifr&l,Z 

(4, mmjv-y^T-tt. 

■ Xf774 ( S4 ) : ( 2 ) iffiof SPSWfxaa 
(GA) £3cA6. 01 6*»^SfeB2r*i6S„ 
■Xf775 (S5) : (3)*T*»fc-f*'>«S 
(S) kXx'xT3, ^f774T*ftfcB, CSrSfc 

AS = a* B* ( C+S) - (4 ) 

zzx% atajgR-c**. 

■ Xf 776 (S6> : (4) sSTIIfcAS £«Jtt 
+AS - ( 5 ) 

M$iJfflI^S9 lT'ii. #M!Wr^lR4hWft»lliat=J6F»# 

&&mz%&£oizmm;W8zmkis-£?>. no, 

jf7cM^3<7)^||^#<0^-. ^#iiSiJ#H^J: 0 til 
fcjHK«JB*W»r4. 4^. jlTcS'J^in^ai 0«fc 
[0031] i<%e^«yi<o«iHtt, 

T=b * Stot ( t ) 

TB*iaa. ^b0fiMa«^TL. stot 

(t) fctt0*«A&. ^tmaBBM^L-Cfc. 

^saats t o t ( t ) fco*A*i&<o*c« 

Stot (t) "=f (t) 

[oo32]Hi8ii, *wniz\mnmMm<7)%mif 
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tm-o X < h . t> h V<jVki&gh k s MSE^-ft* J?g 

B) . i«fcJ:S«*^U3«HHFCM:. S7C^J$r-f^- 
£ k •Z*m&Z±if h £ k **T'£ „ 4fc. $S#L 

awt, mi 8frt>wt>fr%£oiz. Mttaaa* 
±tft z t w&m%ft& Has 
««E^f^iafR^sKBKt=arr* * 

*±ifhz\ k cDMzx&tmgimimmxn. mmo 
n o x wm&tfmwmzwah iz l*:**-? x&« \,z>y 

C 0 0 3 3 ] HI 1 9 it. i£#^ft@a^£«#l^#X 
iS^k -e^)fc S <O0a*fctf>WflR£ffcb 7Tft 
4. Hl9tcfcv^T{i. Efl«t6***v^S4f, 
*»J*<Effl[LTV^ii:t*LTV^*. Sttfcfflvtfi* 

fsw^HBarctts Tmx-mk<?>imm&®x'mjm*4 

*y<t U vStt#E?3£±(f 6 £ k su, 
<!>JW fcfiiW*a»4>»^[lia**»S i ktfX'% & . flfi 

^^^^ag^f & i k <7)ft-tz£ zmnmm 
gimimmx'is . %&izwM£it* mas fc»t 

v\ *ofc#>. ftimmcommt,zj:^xi±^tz®®.z 

«JWi»«t=*<Oi|Mtffi*&«k LT Li.oZk lz% 
[00 34] 

[ *m<Wm 3 . J2UJWE Lfc k ti 0 , 

J*SWItW), ftft^co^T^-fb-rscktciO. x*/w 
^-OiftfeSriW* & i k 4 . 

SClk^T'tS. 



wcaswc mas-fr* r k a*-c* & k^c mmm\xco 
0a. tt#tKr<o«SR^<oiga*«rffi(c*4. s^wifc 

[02 3 ft«M7^*W^**»--«t*tBCft 

[033 02£>x, X^JBrKME-CfcS. 

[04] i^xaftfc9BRg^*0>9ft£S (TNO 

[05] xy^'ytHliK^k«lt^fik^*MHCiftjK 

[06] #SWf ^ia« k tt*IMHfc«>3&£S (TNO 
x ) fc<0Wffi^^bLfe^97Tft4. 

[07] mmkitmnm&kikmgmizQitot&w 
xns.k nwgfe&h Ltzmxh h . 

[08] *MtfiMrjto^t. iWWrxMtaW' 

2 C7)^SI»«C7)«fB&0T'* 4 . 

[010] 4^fc«srt*8aTO«^>»suyA«Mtiiai<o 
as 2 <7)mmmm<omm^(7)m<7)mmi^ttz i> e>xh 

[011] MMlffi&t:fctt&Pm#x^%^k#m 

tfA*<7Mmcoa.k <D§mzwzh Ltmxh & , 

[01 2] *JSWk«3M*W(£-OV^T. ffifflWHfc^W 
[01 3 3 4^<cffftrttt«H<^m^xjMM«9 
[014 3 ^*'W*»«>WJ67ci— 

[01 5] tm^xt^tmi^mbmm^tiM^ 
[0i6] mf^xmmkfm^nmmcDwm. m.m<v 

[017] rt^^Oifif^lSIkM^^iR^m*<7) 

[018] *«ffltffi4rtj»^<^^xj|Kiaiilfc: 
-fcoTBa««*liias*fe*&coNOx ©^i^-fk 

[01 93 wMfflmm.&EK&mufx.m&kWb 

Z<7)m3Mkcr>m<%*mhLtz7'7yX'h$> . 
[02 0 3 HCim&t2>ifr0rklF&.L%:^%r$l l zi5^ 
X. SWWf^JBKkftmtciONO^NOj tcBMtS 
til. »k c7)P3«Sr «i5 Lfc ^7 7 X'h h . 

1 «1SW 
2 



(S. 1 ) 101-159309 (P2001-159309A) 



2' 
3 
4 
5 
7 

8, 8 1. 8 2 iSJgff 

9 -fey*— 

9 1 rt^.«M$ijffliiia 

92 m2ft%mmfflwmm 



93 
94 
1 0 
1 0 1 
102 
103 
104 
10 5 
106 



mmmmumm 
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x^— *— 



[01] 



[02] 




10 3 



1 0 1 
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# * m m 
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(pi Is' K 
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[07] 



[08] 



[01 1 ] 




TNOi 



ppm 



V 1 1 








1 













250° C 300* C . 



150°C 



[HI 6] 




\ 



(Ga) 



[014] 



[013] 








1 No 





[01 5] 




S 0 0*C 
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[01 9] 
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[018] 



[H20] 



■4 

a 

ss 



L 1. 




* s 

g o 



a2mwm urn mm 



) 3G091 Mil AA18 AB05 AB06 AB14 
BA11 BA14 BA33 CA16 CA18 
DB10 DB13 EA01 EA03 EA05 
EA08 EA16 EA17 EA18 EA33 
FB10 FC02 HA07 HA36 HA37 
HA39 HB05 
4D048 AA06 AB02 AC02 BC01 BC10 
BD10 CA01 CC31 CC61 CD08 
CD10 DA01 DA02 DA08 DA09 
DA20 EA03 



